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[57] ABSTRACT 
Plural cylinders are divided into cylinder groups con 
sisting of the cylinders each having an equal inspiration 
stroke. The cylinder groups are so disposed as to allow 
their inspiration strokes to be apart from each other in a 
direction parallel to a crank axis in which a crankshaft 
extends. On its side surface, the cylinder head has an 
opening for an intake port which is communicated with 
an individual intake passage. Each of plural individual 
intake passage is extended from the respective cylinders 
for each cylinder group in the direction extending or 
elongated over the cylinder head and merged together 
at that location into a merged intake passage. The 
merged intake passage is extended toward the interme 
diate position between the two cylinder groups and 
thereafter curved, followed by extending toward the 
side of one side surface of the cylinder head. 

28 Claims, 6 Drawing Sheets 
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INTAKE PIPING STRUCTURE FOR 
MULTI-CYLINDER ENGINE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an intake piping 

structure for a multi»cylinder engine. 
2. Description of Related Art 
It is known that the charging efficiency is enhanced 

by utilizing the inertia effect or the resonance effect of 
intake air within an air intake system in order to im 
prove output performance of the engine for an automo 
tive vehicle. 

In charging by taking advantage of the inertia effect, 
on the one hand, when the engine is in a predetermined 
rotational region, or in a tuning rotational region, an 
intake negative pressure wave of intake air generated 
within the air intake port in association with opening an 
intake valve in an initial stage of an inspiration stroke of 
each cylinder is spread or travelled at sound speed 
toward the upstream side along the inside of an individ 
ual air intake passage and the negative pressure wave is 
reversed to positive pressure wave in a predetermined 
volume chamber. Then, the positive pressure wave is 
spread or travelled in the same pathway toward the 
downstream side so as to reach the same air intake port 
immediately before the intake valve is opened, thereby 
forcing the intake air into the combustion chamber by 
means of the positive pressure wave and enhancing the 
charging efficiency. 

In charging by taking advantage of the resonance 
effect, on the other hand, plural cylinders of the engine 
are grouped into plural cylinder groups so as to allow 
each of the grouped cylinders to have an equal inspira 
tion stroke with each other. The individual air intake 
passages of the plural cylinders of each cylinder group 
are united into one merged air intake passage (reso 
nance intake passage) at their upstream ends, and the 
merged air intake passage is in its predetermined posi 
tion provided with a pressure-reversible section consist 
ing of a volume chamber. A pressure wave of intake air 
travelling back and forth between the pressure-reversi 
ble section and each cylinder is caused to exhibit reso 
nance within the merged air intake passage by coincid 
ing a phase of a basic intake pressure wave generated in 
the air intake port of each cylinder‘ of the cylinder 
group in a tuning rotation range of the engine with a 
phase of a re?ection pressure wave reversed in the 
pressure-reversible section, thereby allowing the reso 
nance to generate a resonance pressure wave having a 
large amplitude due to a vibration of pressure generat 
ing mergedly within each cylinder. This resonance 
pressure wave forces the intake air into the combustion 
chamber of each cylinder, thereby enhancing the charg 
ing efficiency. 
A surge tank is generally employed as a merging 

section in which the pressure wave of intake air is re 
versed by'taking advantage of the inertia effect. The 
surge tank, however, presents the drawbacks that a 
distribution of intake air to each cylinder and a dynamic 
effect cannot be made uniform because the inner length 
between the upstream passage and each individual air 
intake passage or the length of each of the individual air 
intake passages themselves varies with cylinder. 

In order to solve these drawbacks, Japanese Utility 
Model Laid-open (kokai) Publication No. 88,062/1985 
proposes an intake piping structure for an engine. In this 
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2 
structure, a merging section on the upstream end of the 
individual air intake passage is formed as a space of a 
nearly truncated-conical shape. To a smaller-sized side 
end of the merging section is connected a downstream 
end of the merged air intake passage, while plural indi 
vidual air intake passages are connected each to a larg 
er-sized side end thereof. Further, openings at the up 
stream ends of the individual air intake passages are so 
disposed as to be in line symmetry with respect to the 
axial line passing through the center of the opening at 
the downstream end of the merged air intake passage._ 
This structure allows the distance from the opening at 
the downstream end of the merged air intake passage to 
the opening at the upstream end of each of the individ 
ual air intake passages in the merging section to be 
substantially equal, thereby making the distribution'of I 
intake air for each cylinder uniform and reducing resis 
tance to intake air by avoiding the rapid curvature of a 
flow passage of intake air. Further, as the opening at the 
upstream end of each individual air intake passage is 
disposed in a position close to each other, this arrange 
ment allows each of the individual air intake passages to 
be employed as a volume chamber for the inertia effect 
within the other individual air intake passage, thereby 
minimizing and making the size of the merging section 
itself compact. 
For a V-type engine, when the individual air intake 

passages are intersected with each other between the 
banks, a space between its left-hand and right-hand 
banks is rendered small, leading to poorness in service 
performance and making it difficult to enlarge a size of 
each passage. Further, for an inline engine, for instance, 
when a mechanical supercharger is disposed at the side 
of a cylinder head, it is impossible to lengthen the size of 
the individual air intake passage due to interference 
with a supercharger. Therefore, it is difficult to perform 
a good inertia effect of intake air in a low-speed region 
of the engine because limits are placed upon the length 
of each individual air intake passage. 
Hence, in order to extend the length of the individual 

air intake passage by avoiding those problems, the 
structure of the engine may be constructed such that the 
individual air intake passage is extended over the cylin 
der head and connected to the merged air intake pas 
sage and the merged air intake passage is curved in such 
a U-shaped manner as extending in parallel to the indi 
vidual air intake passage. This arrangement, however, 
increases the height of the engine because this structure 
causes all the individual air intake passages to be ex 
tended in a nearly parallel way over the cylinder head 
and the individual air intake passages and the merged air 
intake passage to be superposed. 

Alternatively, the structure of the intake piping may 
be arranged such that the merged air intake passage for 
each cylinder group is curved toward one end side in 
the direction of disposition of the cylinders. This struc 
ture, however, causes the length of the merged air in 
take passage to differ from that of the other merged air 
intake passage, so that the distribution of intake air and 
the inertia effect are made different between the cylin 
der groups. Further, as this structure causes the merged 
air intake passages to be juxtaposed, the transverse 
width of the engine can be lengthened. 

SUMMARY OF THE INVENTION 

Therefore, the present invention has the object to 
provide an improvement in intake piping structure for a 
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multi-cylinder engine so adapted to make the lengths of 
the individual air intake passages uniform between the 
cylinder groups and minimize the height and width of 
the multi-cylinder engine as a whole, including the 
individual air intake passages and the merged air intake 
passages. 

In order to achieve the aforesaid object, the present 
invention consists of an intake piping structure for a 
multi-cylinder engine having plural cylinders disposed 
in a direction parallel to a crank axis in which a crank 
shaft extends, wherein: 

said plural cylinders are grouped into a ?rst cylinder 
group in which each of plural cylinders located on one 
end side in the direction parallel to the crank axis are so 
disposed as to have an equal distance of an inspiration 
stroke and a second cylinder group in which plural 
cylinders located on the other end side in the direction 
parallel to the crank axis are so disposed as to have an 
equal distance of an inspiration stroke; 
an individual air intake passage for each of the cylin 

ders is connected to an air intake port for each of the 
respective cylinders having an opening on one side 
surface of a cylinder head; 

each individual air intake passage for the ?rst cylin 
der group is so disposed as to extend over the corre 
sponding cylinder head and connected to a ?rst merged 
air intake passage elongated over the corresponding 
cylinder head; 

each individual air intake passage for the second cyl 
inder group is so disposed as to extend over the corre 
sponding cylinder head and connected to a second 
merged air intake passage elongated over the corre 
sponding cylinder head; and 

each of the ?rst merged air intake passage and the 
second merged air intake passage is so disposed as to 
extend toward a middle position between the ?rst cylin 
der group and the second cylinder group, then to be 
curved toward one side of the corresponding cylinder 
head and eventually to be united together with each 
other. 

In accordance with the present invention, the individ 
ual air intake passages communicated with the cylinders 
for each of the cylinder groups are extended over the 
cylinder head and connected to the merged air intake 
passage which in turn is ?rst curved toward the middle 
position between the cylinder groups and then extended 
toward one side of the cylinder head having an opening 
to the air intake port. Hence, the merged air intake 
passages are disposed within a dead space created by a 
gathering of the individual air intake passages, so that 
the merged air intake passages and the individual air 
intake passages are not superposed, thereby lowering 
the height of the engine. 

Further, since the merged air intake passages for each 
of the cylinder groups are curved toward the middle 
position between the cylinder groups and thereafter 
merged or united together, the length of each of the 
merged air intake passages can be made substantially 
equal to each other, thereby equalizing the distribution 
of intake air, the resonance effect, etc. and minimizing 
the transverse width of the engine. 
Other objects, features and advantages of the present 

invention will become apparent in the course of the 
description of the preferred embodiments with refer 
ence to the accompanying drawings. 

20 

35 

4-0 

45 

55 

65 

4 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1 to 3 are directed to a ?rst embodiment ac 
cording to the present invention, in which FIG. 1 is a 
plan view showing an air intake system, FIG. 2 is a 
longitudinal sectional view showing the engine and the 
air intake system, and FIG. 3 is a sectional view taken 
along line X3-X3 of FIG. 3. 
FIGS. 4 and 5 are directed to a second embodiment 

according to the present invention, in which FIG. 4 is a 
plan view corresponding to FIG. 1 and FIG. 5 is a 
longitudinal sectional view corresponding to FIG. 2. 
FIGS. 6 to 9 are directed to other embodiments ac 

cording to the present invention and diagrammatic rep 
resentations showing the disposition of the individual 
air intake passages and the merged air intake passages 
vs. the air intake ports, which correspond to FIG. 1 or 
FIG. 4. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention will be described more in detail 
with reference to the accompanying drawings. 
FIGS. 1 and 2 show the ?rst embodiment in which 

the present invention is applied to a V-type l2-cylinder 
engine. Referring to FIGS. 1 and 2, reference numeral 1 
denotes a V-type 12-cylinder DOHC engine having a 
left-hand bank BL and a right-hand bank BR. The en 
gine 1 comprises a cylinder block 2 having a nearly 
V-shaped section, a right-hand cylinder head 3R, a 
left-hand cylinder head 3L, and two pairs of right-hand 
and left-hand cylinder head covers 4R and 4L. The 
left-hand and right-hand cylinder heads 3L and 3R are 
?tted together on an upper surface of the cylinder block 
2, and a pair of the left-hand cylinder head covers 4L 
are ?tted together on an upper surface of the left-hand 
cylinder head 3L, while a pair of the right-hand cylin 
der head covers 4R are ?tted together on an upper 
surface of the right-hand cylinder head 3R. The cylin 
der block 2 of the left-hand bank BL (on the left-hand 
side in the drawing) is provided with odd-numbered 
cylinders including ?rst cylinder C1, third cylinder C3, 
?fth cylinder C5, seventh cylinder C7, ninth cylinder 
C9 and eleventh cylinder C11, while the cylinder block 
2 of the right-hand bank BR (on the right-hand side in 
the drawing) is provided with even-numbered cylinders 
including second cylinder C2, fourth cylinder C4, sixth 
cylinder C6, eighth cylinder C8, tenth cylinder C10 and 
twelfth cylinder C12. The odd-numbered cylinders are 
disposed in series in the lengthwise direction of the 
left-hand bank BL and the even-numbered cylinders are 
disposed in series in the lengthwise direction of the 
right-hand bank BR. These cylinders are so arranged as 
to proceed with an inspiration stroke in the order from 
the ?rst cylinder C1 through the twelfth cylinder C12, 
the ninth cylinder C9, the fourth cylinder C4, the ?fth 
cylinder C5, the eighth cylinder C8, the eleventh cylin 
der C11, the second cylinder C2, the third cylinder C3, 
the tenth cylinder C10 and the seventh cylinder C7 to 
the sixth cylinder C6. In this embodiment, six out of the 
twelve cylinders disposed on the left-hand bank BL are 
divided into tree cylinders constituting a front group 
GF (cylinder C1, cylinder C3 and cylinder C5) and 
another three cylinders constituting a rear cylinder 
group GR (cylinder C7, cylinder C9 and cylinder C11). 
Each of the three cylinders constituting one cylinder 
group is so arranged as to have an inspiration stroke in 
an equal distance. Likewise, three out of the six cylin 
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ders disposed on the right-hand bank BR are divided 
into three cylinders constituting a front cylinder group 
GF (cylinder C2, cylinder C4 and cylinder C6) and 
mother three cylinders constituting a rear cylinder 
group GR (cylinder C8, cylinder C10 and cylinder 
C12). Each of the three cylinders for each cylinder 
group is so arranged and grouped as to have an inspira 
tion stroke of an equal distance. Thus, in this embodi 
ment, the cylinders of the engine 1 are divided as a 
whole into four cylinder groups, two cylinder groups 
GF and GR on the left-hand bank BL and two cylinder 
groups GF and GR on the right-hand bank BR. 
On a side surface of the respective cylinder heads 3L 

and SR between the banks BL and BR, i.e. a surface 
facing a V-shaped central space V of the V-bank 
formed between the left—hand bank BL and the right 
hand bank BR, there is formed an opening of an air 
intake port 6 which is communicated with each of the 
cylinders C1 to C12 through an air intake valve 5. To 
each air intake port 6 is connected a downstream end of 
an individual air intake passage 7. Each of the individual 
air intake passages 7 is curved ?rst upwards and then in 
a direction nearly perpendicular to the crank axis and 
apart from the V-shaped central space V of the V-bank 
so as to extend over the cylinder head 3L or 3R of the 
respective cylinder bank BL or BR in a nearly horizon 
tal direction. An upper end of each individual air intake 
passage 7 in each cylinder group GP or GR is merged 
or united into one passage which in turn is communi 
cated_with the downstream end of a merged air intake 
passage 9 for each cylinder group GP or GR. 

Speci?cally, for three individual air intake passages 7 
of each cylinder group GP or GR, the central individ 
ual air intake passage 7 interposed between the forward 
and rearward individual air intake passages 7 and 7 is so 
arranged as to have a larger radial curvature at its por 
tion extending upwards than a radial curvature at the 
corresponding portion of each of the forward and rear 
ward individual air intake passages 7 and 7 extending 
upwards. Further, the radial curvature of each of the 
forward and rearward individual air intake passages 7 
and 7 at its portion extending nearly horizontally is so 
arranged as to be larger than a radial curvature at a 
portion of the central individual air intake passage 7 
extending in a nearly horizontal direction. Although the 
upstream end of the central individual air intake passage 
7 is located in a position somewhat higher than that of 
each of the forward and rearward individual air intake 
passages 7 and 7, the forward and rearward individual 
air intake passages 7 and 7 are curved so as to lead to the 
upper end of the central individual air intake passage 7. 
In other words, both of the forward and rearward indi 
vidual air intake passages 7 and 7 are so arranged as to 
face the merged air intake passage 9 at the radial curva 
ture larger than the central individual air intake passage 
7. The arrangement for the three individual air intake 
passages 7, 7 and 7 of each cylinder group serves as 
equalizing the length of each of the three individual air 
intake passages, resistance to a flow of intake air uni 
form, etc. 
The upstream ends of the three individual air intake 

passages 7 in one cylinder group are merged together 
and then connected to a merging section 8 which in turn 
is communicated with a merged air intake passage 9. 
The merging section 8 is constructed such that its sec 
tional opening area is gradually increased from its up 
stream end side (a connection section on the down 
stream end side of the merged air intake passage 9) to its 
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6 
downstream end side (a connection section on the up 
stream end side of the three individual air intake pas 
sages 7). Further, as sectionally shown in FIG. 3, the 
three individual air intake passages 7, 7 and 7 are com 
municated with the merging section 8 in such a manner 
that the axis of each individual air intake passage 7 is so 
arranged as to exist coaxially around the axis of the 
merged air intake passage 9 in an equally spaced rela 
tionship at an equal angle and an equal radius. 
The merged air intake passage 9 for of each of the 

cylinder groups GF and GR is disposed such that it ?rst 
extends from its merging section 8 toward the direction 
apart in a nearly horizontal direction from the V-shaped 
central space V of the V-bank over the respective cylin 
der head 3L and 3R, then it is curved toward the central 
side of the cylinder line of the respective banks BL and 
BR, and further it is curved toward the V-shaped cen 
tral space V thereof. As a whole, the merged air intake 
passage 9 is of a nearly U-shaped form. For the merged 
air intake passage 9 of the forward cylinder group GF, 
the curvature toward the central side of the cylinder 
line of the respective bank means that it is curved rear 
wards (downwards in FIG. 1). And, for the merged air 
intake passage 9 of the rearward cylinder group GR, the 
curvature toward the central side of the cylinder line 
thereof means that it is curved forwards (upwards in 
FIG. 1). Further, each of the merged air intake passages 
9 for the forward and rearward cylinder groups GF and 
GR for each of the banks BL and BR is so arranged as 
to extend ?rst in a nearly horizontal direction toward 
the V-shaped central space V of the V-bank and then to 
be merged or united together into a merging section Y 
nearly upward of the air intake port 6. The merging 
section Y of the merged air intake passages 9 and 9 for 
the respective cylinder groups GF and GR is then 
curved forwards and thereafter extends forwards (up 
wards in FIG. 1) along and in parallel to the direction of 
the cylinder line (in the direction parallel to the crank 
axis) of the respective bank BL and BR. The upstream 
end of the merging section Y thereof is connected to a 
throttle body (not shown). 

Further, the merged air intake passage 9 for the for 
ward cylinder group GF on ‘the left-hand bank BL is 
communicated with the merged air intake passage 9 for 
the rearward cylinder group GR thereon .through a 
communication passage 10 for resonance. Likewise, the 
merged air intake passage 9 for the forward cylinder 
group GF on the right-hand bank BR is communicated 
with the merged air intake passage 9 for the rearward 
cylinder group GR thereon through another communi 
cation passage 10 for resonance. The resonance commu 
nication passage 10 is so disposed as to communicate the 
merged air intake passage 9 of the forward cylinder 
group GF with the merged air intake passage 9 of the 
rearward cylinder group GR at their respective por 
tions interposed between their connection sections 
(their merging sections 8) on the upstream end of their 
respective merged air intake passages 7, 7 and their 
corner sections at which the merged air intake passages 
7 and 7 are curved toward the center of the cylinder 
line. Further, the resonance communication passage 10 
is so constructed as to extend underneath the merged air 
intake passage 9 in a lengthwise direction of the bank (in 
the direction parallel to the crank axis). The resonance 
communication passage 10 is provided with a switch 
valve 11 consisting of a butter?y valve which is con 
stantly closed yet openable in a predetermined rota 
tional range of the engine 1. The switch valve 11 is 
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controlled to open or close the communication passage 
10, thereby shifting a reverse portion of air intake pres 
sure wave to be reversed by the resonance effect be 
tween the merging section Y on the upstream side of the 
merged air intake passage 9 and a connection section to 
the resonance communication passage 10 for the 
merged air intake passage 9 to change the number of 
revolutions tuning with resonance. 

In the drawings, reference numeral 21 denotes an 
exhaust port to be opened or closed by an exhaust valve 
22, and reference numeral 23 denotes an injector. 

In this embodiment, as described hereinabove, the 
three individual air intake passages 7 communicated 
with the three cylinders C1 to C12 for each of the for 
ward and rearward cylinder groups GF and GR on 
each of the left-hand and right-hand banks BL and BR, 
respectively, are extended upwards over the respective 
left-hand and right-hand cylinder heads 3L and SR and 
then collected or merged together at one site to form 
the merging section which in turn is connected to the 
merged air intake passage 9 for each of the forward and 
rearward cylinder groups GF and GR. Hence, the indi 
vidual air intake passages 7 are collected or merged and 
curved in the manner as described hereinabove as to 
leave a dead space on the central side of the cylinder 
line over the cylinder heads 3L and 3R for each of the 
respective left-hand and right-hand banks BL and BR. 
Therefore, each of the merged air intake passages 9 and 
9 is disposed such that the portion thereof curved 
toward the center of the cylinder line over the respec 
tive cylinder heads 3L and 3R and then extending 
toward the V-shaped central space V of the V-bank is 
allowed to pass through the dead space. Consequently, 
the merged air intake passage 9 is not superposed with 
the individual air intake passages 7, thereby lowering 
the height of the engine 1. 
As the merged air intake passages 9 and 9 for the 

respective forward and rearward cylinder groups GF 
and GR for each of the left~hand and right-hand banks 
BL and BR are so disposed as to extend toward the 
V-shaped central space V of the V-bank after they have 
been curved toward the central side of the cylinder line, 
the length of each merged air intake passage 9 can be 
made substantially equal to each other, thereby equaliz 
ing a distribution of intake air and resonance effect 
between the merged air intake passages 9 and 9, etc. 
Further, the two merged air intake passages 9 and 9 are 
not juxtaposed side by side in a widthwise direction, so 
that projecting portions can be made less, thereby re 
ducing the transverse width of the engine 1. 

Further, as the upstream ends of the individual air 
intake passages 7 for each of the forward and rearward 
cylinder groups GF and GR are connected to the 
merged air intake passage 9 through the merged section 
8 of a compact size, the merging section 8 serving as a 
reverse portion for reversing the pressure by means of 
the inertia effect can be made smaller in size, thereby 
producing a so large dead space that it is advantageous 
for the disposition of the merged air intake passage 9. 
Further, this arrangement for the merging section 8 
permits a good distribution of intake air and a low resis 
tance to intake air among the cylinders C1 to C12 be 
tween the forward and rearward cylinder groups GF 
and GR. 

Furthermore, as described hereinabove, each of the 
individual air intake passages 7 for each of the forward 
and rearward cylinder groups GF and GR is extended 
from the surface on the side of the V-shaped central 
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space of the V-bank in a direction over the correspond 
ing cylinder head 3L or 3R, then merged or united 
together with each other, and thereafter connected to 
the merged air intake passage 9, so that the individual 
air intake passages 7 on the left-hand bank BL are not 
intersected with the individual air intake passages 7 on 
the right-hand bank BR at a portion between the left 
hand and right-hand banks BL and BR. This arrange 
ment for the individual air intake passages 7 can enlarge 
a passage size of the individual air intake passage 7 and 
enhance service performance. 

It is to be noted herein that the air intake passages 7 
and 9 are disposed in such a manner as elongated in a 
nearly horizontal direction over the cylinder heads. In 
particular, when the cylinder block 2 is leaned to the 
left or right in FIG. 1, it is preferred that they are dis 
posed so as to assume a virtual plane nearly horizontal 
to such a virtual plane as intersecting a virtual straight 
line which in turn intersects the crank axis and passes 
through the central position between the left-hand and 
right-hand sides of the V-shaped central space V of the 
V-bank. ‘ 

FIGS. 4 and 5 show a second embodiment according 
to the present invention. In the drawings, the same 
elements as in FIGS. 1 and 2 are provided with the 
identical reference numerals and symbols, so that dupli 
cate description will be omitted from the following 
description. The second embodiment is directed to an 
inline é-cylinder engine 1' to which the present inven 
tion is applied. 

In this embodiment, a cylinder block 2' of the engine 
1' is leaned to the left when looked from the rear side 
and provided with six cylinders disposed in series, i.e. 
?rst cylinder Cl, second cylinder C2, third cylinder C3, 
fourth cylinder C4, ?fth cylinder C5 and sixth cylinder 
C6. The cylinders C1 to C6 may be so disposed as to 
proceed with an inspiration stroke in the sequence from 
the ?rst cylinder C1 through the ?fth cylinder C5, the 
third cylinder C3, the sixth cylinder C6 and the second 
cylinder C2 to the fourth cylinder C4. The cylinders C1 
to C6 are divided into three out of the six cylinders 
constituting a forward cylinder group GF and another 
three out of six cylinders constituting a rearward cylin 
der group GR, so as to allow the three cylinders of each 
cylinder group to have an inspiration stroke substan 
tially equal to each other. In this case, the forward 
cylinder group GF comprises the ?rst cylinder C1, the 
second cylinder C2 and the third cylinder C3, while the 
rearward cylinder group GR comprises the fourth cyl 
inder C4, the ?fth cylinder C5 and the sixth cylinder C6. 
To the side surface on the right side of the cylinder 

block 2' is mounted through a bracket 25 to a mechani 
cal supercharger 24 driven by the engine 1'. The right 
hand side of a cylinder head 3' has an opening for an air 
intake port 6 communicated with each of the cylinders 
C1 to C6. Each of the air intake ports 6 is connected to 
a downstream end of an individual air intake passage 7 
which in turn is so disposed as to extend upwards and 
then curved to the left extending in an approximately 
horizontal direction over the cylinder head 3'. The 
downstream ends of the three cylinders in each of the 
forward and rearward cylinder groups GF and GR are 
merged or united together and then connected to the 
downstream end of the merged air intake passage 9 for 
each of the cylinder groups GF and GR. This embodi 
ment differs from the ?rst embodiment in the fact that 
the upstream ends of the three individual air intake 
passages 7, 7, 7 for each of the cylinder groups GF and 
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GR are merged or united at one location in such a state 
that they are disposed nearly in one row and then con 
nected to the merged air intake passage 9. Further, the 
upstream ends of the three individual air intake passages 
7, 7, 7 are located in the same axial lines as the down 
stream end of the merged air intake passage 9. 
The merged air intake passage 9 for each of the cylin 

der groups GF and GR is so disposed as to extend to the 
left in a nearly horizontal direction over the cylinder 
head 3' and then to be curved toward the central side of 10 
the cylinder line, followed by extending while curving 
in a short length to the right. Consequently, the merged 
air intake passage 9 assumes a U-shaped form as a 
whole. In other words, the merged air intake passage 9 
for the forward cylinder group GF is disposed extend 
ing to the left in a nearly horizontal direction and curv 
ing rearwards (downwards in FIG. 4), while the 
merged air intake passage 9 for the rearward cylinder 
group GR is disposed so as to be curved forwards (up 
wards in FIG. 4) in substantially the same manner as the 
merged air intake passage 9 for the forward cylinder 
group GF. The merged air intake passages 9 are merged 
or united together with each other immediately after 
they extend to the right in FIG. 4, and the merged air 
intake passages 9 are then extended to the right in a 
nearly horizontal direction and curved forwards ap 
proximately upward of the air intake port 6, followed 
by extending forwards (upwards in FIG. 4) along the 
direction of the cylinder line (in the direction parallel to 
the crank axis) so as to allow its upstream end to be 
connected to a discharge outlet having opening at the 
rearward end on the right side of the supercharger 24. 

Therefore, this embodiment can achieve substantially 
the same effects as the ?rst embodiment as described 
hereinabove. In particular, even if the supercharger 24 
is mounted on the side of the cylinder block 2' of the 
engine 1', the length of the air intake passages 7 and 9 
can be lengthened without causing any interference 
with the supercharger 24 and it is advantageous to 
charge intake air with the inertia effect. 
FIGS. 6 to 9 show other embodiments according to 

the present invention and are plan views showing a 
portion corresponding to FIG. 1 or FIG. 4. It is noted 
that FIGS. 6 to 9 show outlines of the relationship be 
tween the disposition of the air intake ports 6, individual 
air intake passages 7 and merged air intake passages 9. 
Following description will be made only on the essen 
tial portions because the other portions will be readily 
understood from the above description. 
FIG. 6 shows the instance where the present inven 

tion is applied to an inline 4-cylinder engine, in which a 
merging section between the individual air intake pas 
ages 7 and the merged air intake passages 9 is provided 
with a surge tank 41, in place of the collection section 8 
as in the embodiments as described hereinabove. 
FIG. 7 shows the instance where the present inven 

tion is applied to a V-type 8-cylinder engine. 
FIG. 8 shows the instance where the present inven 

tion is applied to an inline S-cylinder engine and each 
cylinder group comprises four cylinders. 

FIG. 9 shows the case where the present invention is 
applied to an inline 8-cylinder engine. In this embodi 
ment, each cylinder group comprises two cylinders and 
intake air is supplied to the merged air intake passages 9 
through a lengthy and flat surge tank 48 disposed in the 
vicinity of the air intake ports 6, although the surge tank 
48 is not necessarily required. 
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Although the above description is directed to the 

preferred embodiments, a throttle valve may be mouted 
to each individual air intake passage and an example of 
the throttle valve to be mounted to each of the individ 
ual air intake passage is shown as reference numeral IV 
in FIG. 5. 
The present invention may be embodied in other 

speci?c forms without departing from the spirit and 
scope thereof. The present embodiments as described 
hereinabove are therefore to be considered in all re 
spects as illustrative and not restrictive, the scope of the 
invention being indicated by the appended claims, and 
all the changes, modi?cations and variations which 
come within the meaning and range of equivalency of 
the claims aretherefore intended to be encompassed 
within the spirit and scope of the invention. 
What is claimed is: 
1. An intake piping structure for a multi-cylinder 

engine having plural cylinders disposed in a direction 
parallel to a crank axis; wherein: 

said plural cylinders are grouped into a ?rst cylinder 
group in which each of plural cylinders located on 
one end side in the direction parallel to the crank 
axis are so disposed as to have an equal distance of 
an inspiration stroke and a second cylinder group 
in which plural cylinders located on the other end 
side in the direction parallel to the crank axis are so 
disposed as to have an equal distance of an inspira 
tion stroke; 

an individual air intake passage for each of the cylin 
ders is connected to an air intake port for each of 
the respective cylinders having an opening on one 
side surface of a cylinder head; 

each individual air intake passage for the ?rst cylin 
der group is so disposed as to extend over the cor 
responding cylinder head and connected to a ?rst 
merged air intake passage in a position over the 
corresponding cylinder head; 

each individual air intake passage for the second cyl 
inder group is so disposed as to extend over the 
corresponding cylinder head and connected to a 
second merged air intake passage in a position over 
the corresponding cylinder head; and 

each of the ?rst merged air intake passage and the 
second merged air intake passage is so disposed as 
to extend toward a middle position between the 
?rst cylinder group and the second cylinder group, 
then to be curved toward one side of the corre 
sponding cylinder head and eventually to be united 
together with each other. 

2. An intake piping structure for a multi-cylinder 
engine as claimed in claim 1, wherein each individual air 
intake passage is so disposed as to extend upwards from 
one side of the corresponding cylinder head and then to 
be curved toward and in a position over the corre 
sponding cylinder head. 

3. An intake piping structure for a multi»cylinder 
engine as claimed in claim 1, wherein a portion of each 
of the merged air intake passage extending toward one 
side surface of the cylinder head is so disposed as to 
intersect in a direction nearly perpendicular to the 
crank axis. 

4. An intake piping structure for a multi-cylinder 
engine as claimed in claim 1, wherein the individual air 
intake passage out of the individual air intake passages 
of the ?rst cylinder group located closest to the second 
cylinder group is curved so as to be spaced apart from 
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the second cylinder group in the direction parallel to 
the crank axis; and 

the individual air intake passage out of the individual 
air intake passages of the second cylinder group 
located closest to the ?rst cylinder group is curved 
so as to be spaced apart from the ?rst cylinder 
group in the direction parallel to the crank axis. 

5. An intake piping structure for a multi-cylinder 
engine as claimed in claim 1, wherein: 

a merging section in which each of the individual air 
intake passages and the merged air intake passage 
are merged together for the ?rst cylinder group is 
so disposed as to exist in a nearly middle position of 
the individual air intake passages for the ?rst cylin 
der group in the direction parallel to the crank axis; 
and 

a merging section in which each of the individual air 
intake passages and the merged air intake passage 
are merged together for the second cylinder group 
is so disposed as to exist in a nearly middle position 
of the individual air intake passages for the second 
cylinder group in the direction parallel to the crank 
axis. 

6. An intake piping structure for a multi-cylinder 
engine as claimed in claim 1, wherein each of the 
merged air intake passages is so disposed as to extend 
from the merging section for the individual air intake in 
a direction spaced apart from one side of the cylinder 
head and then to extend toward a middle position be 
tween the ?rst cylinder group and the second cylinder 
group. 

7. An intake piping structure for a multi-cylinder 
engine as claimed in claim 1, wherein a merging section 
in which the individual air intake passage and the 
merged air intake passage are merged together is so set 
as to increase a sectional area thereof gradually from the 
side of the merged air intake passage to the side of the 
individual air intake passage. 

8. An intake piping structure for a multi-cylinder 
engine as claimed in claim 1, wherein the multi-cylinder 
engine is an inline multi-cylinder engine having plural 
cylinders with even numbers of four or more as a 
whole. 

9. An intake piping structure for a rnulti-cylinder 
engine as claimed in claim 1, wherein the rnulti-cylinder 
engine is a V-type multi-cylinder engine having plural 
cylinders with even numbers of eight or more as a 
whole with cylinders having even numbers of four or 
more on each of left-hand and right-hand banks. 

10. An intake piping structure for a multi-cylinder 
engine as claimed in claim 1, wherein there is one set of 
a combination of the ?rst cylinder group with the sec 
ond cylinder group in the direction parallel to the crank 
axis. 

11. An intake piping structure for a multi-cylinder 
engine as claimed in claim 1, wherein there are two sets 
of a combination of the ?rst cylinder group with the 
second cylinder group, or more, in the direction parallel 
to the crank axis. 

12. An intake piping structure for a multi-cylinder 
engine as claimed in claim 8, wherein: 

the multi-cylinder engine is an inline 4-cylinder en 
gine having a ?rst cylinder, a second cylinder, a 
third cylinder and a fourth cylinder disposed from 
one end side to the other end side in the direction 
parallel to the crank axis; 

the ?rst cylinder and the second cylinder constitute 
the ?rst cylinder group; and 
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the third cylinder and the fourth cylinder constitute 

the second cylinder group. 
13. An intake piping structure for a multi'cylinder 

engine as claimed in claim 8, wherein: 
the multi-cylinder engine is an inline é-cylinder en 

gine having a ?rst cylinder, a second cylinder, a 
third cylinder, a fourth cylinder, a ?fth cylinder 
and a sixth cylinder disposed from one end side to 
the other end side in the direction parallel to a 
crank axis; 

the ?rst cylinder, the second cylinder and the third 
cylinder constitute the ?rst cylinder group; and 

the fourth cylinder, the ?fth cylinder and the sixth 
cylinder constitute the second cylinder group. 

14. An intake piping structure for a multi-cylinder 
engine as claimed in claim 8, wherein: 

the multi-cylinder engine is an inline 8-cylinder en 
gine having a ?rst cylinder, a second cylinder, a 
third cylinder, a fourth cylinder, a ?fth cylinder, a 
sixth cylinder, a seventh cylinder and an eighth 
cylinder disposed from one end side to the other 
end side in the direction parallel to the crank axis; 

the ?rst cylinder, the second cylinder, the third cylin 
der and the fourth cylinder constitute the ?rst cyl 
inder group; and 

the ?fth cylinder, the sixth cylinder, the seventh cyl 
inder and the eighth cylinder constitute the second 
cylinder group. 

15. An intake piping structure for a multi-cylinder 
engine as claimed in claim 8, wherein: 

the multi-cylinder engine is an inline 8-cylinder en 
gine having a ?rst cylinder, a second cylinder, a 
third cylinder, a fourth cylinder, a ?fth cylinder, a 
sixth cylinder, a seventh cylinder and an eighth 
cylinder disposed from one end side to the other 
end side in the direction parallel to the crank axis; 

the ?rst cylinder and the second cylinder constitute 
the ?rst cylinder group; 

the third cylinder and the fourth cylinder constitute 
the second cylinder group in a combination with 
the ?rst cylinder group; 

the ?fth cylinder and the sixth cylinder constitute 
another ?rst cylinder group; and 

the seventh cylinder and the eighth cylinder consti 
tute another second cylinder group in a combina 
tion with the another ?rst cylinder group. 

16. An intake piping structure for a multi-cylinder 
engine as claimed in claim 9, wherein: 

the multi-cylinder engine is a V-type B-cylinder en 

two out of four cylinders on the left-hand bank, lo 
cated on one side in the direction parallel to the 
crank axis, constitute the ?rst cylinder group, and 
the other two out of four cylinders located on the 
other side in the direction parallel to the crank axis, 
constitute the second cylinder group in a combina 
tion with the ?rst cylinder group; and 

two out of the four cylinders on the right-hand bank, 
located on one side in the direction parallel to the 
crank axis, constitute the that cylinder group, and 
the other two out of the four cylinders, located on 
the other side in the direction parallel to the crank 
axis, constitute the second cylinder group in a com 
bination with the ?rst cylinder group. i 

17. An intake piping structure for a multi~cylinder 
engine as claimed in claim 9, wherein: 

the multi-cylinder engine is a V-type lZ-cylinder 
engine; 
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three out of six cylinders on the left-hand bank, lo 
cated on one side in the direction parallel to the 
crank axis, constitute the ?rst cylinder group, and 
the other three out of the six cylinders, located on 
the other side in the direction parallel to the crank 5 
axis, constitute the second cylinder group in a com 
bination with the ?rst cylinder group; and 

three out of six cylinders on the right-hand bank, 
located on one side in the direction parallel to the 
crank axis, constitute another ?rst cylinder group, 
and the other three out of the six cylinders, located 
on the other side in the direction parallel to the 
crank axis, constitute the second cylinder group in 
a combination with the another ?rst cylinder 
group. 

18. An intake piping structure for a multi-cylinder 
engine as claimed in claim 9, wherein each of air intake 
ports has an opening facing a V-shaped central space of 
a V-bank formed between the right-hand bank and the 
left-hand bank. 20 

19. An intake piping structure for a multi~cylinder 
engine as claimed in claim 18, wherein: 

each of the individual air intake passages connected 
to the air intake port on the left-hand bank is so 
disposed as to extend over the cylinder head of the 
left-hand bank; and 

each of the individual air intake passages connected 
to the air intake port on the right-hand bank is so 
disposed as to extend over the cylinder head of the 
right-hand bank. 

20. An intake piping structure for a multi-cylinder 
30 

engine as claimed in claim 1, wherein each of the indi 
vidual air intake passages is provided with a throttle 
valve. 

21. An intake piping structure for a multi-cylinder 35 
engine as claimed in claim 1, further comprising: 

a communication passage communicating the ?rst 
merged air intake passage with the second merged 
air intake passage; and 

a switch valve for opening or closing the communica 
tion passage. 

22. An intake piping structure for a multi-cylinder 
engine as claimed in claim 21, wherein the communica 
tion passage is located underneath each of the individual 
air intake passages and each of the merged air intake 
passages. 

45 

23. An intake piping structure for a multi-cylinder 
engine as claimed in claim 1, wherein: 

the number of plural cylinders constituting each of 
the ?rst cylinder group and the cylinder group is 
three or more; 

each of the individual air intake passages is so dis 
posed in a merging section between each of the 
individual air intake passages and the ?rst merged 
air intake passage for the ?rst cylinder group as to 55 
allow its axis to exist in a substantially identical 
radius about an axis of the ?rst merged air intake 
passage and in a substantially equally spaced rela 
tionship and at a substantially equal angle around 
the axis of the ?rst merged air intake passage; and 

each of the individual air intake passages is so dis 
posed in a merging section between each of the 
individual air intake pusages and the second 
merged air intake passage for the second cylinder 
group as to allow its axis to exist in a substantially 
identical radius about an axis of the second merged 
air intake passage and in a substantially equally 
spaced relationship and at a substantially equal 
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angle around the axis of the second merged air 
intake passage. ~ 

24. An intake piping structure for a multi-cylinder 
engine as claimed in claim 1, wherein: 

the number of plural cylinders constituting each of 
the ?rst cylinder group and the cylinder group is 
three; 

the individual air intake passage for the cylinder out 
of three cylinders constituting the ?rst cylinder 
group, interposed between the other two individ 
ual air intake passages and located in a middle posi 
tion in the direction parallel to the crank axis, is so‘ 
disposed in a merging section for the three individ 
ual air intake passages constituting the lust cylin 
der group and the ?rst merged air intake passage 
for the ?rst cylinder group as to be located in a 
position higher than the other two individual air 
intake passages; and p1 the individual air intake 
passage for the cylinder out of three cylinders con 
stituting the second cylinder group, interposed 
between the other two individual air intake pas 
sages and located in a middle position in the direc 
tion parallel to the crank axis, is so disposed in a 
merging section for the three individual air intake 
passages constituting the second cylinder group 
and the second merged air intake passage for the 
second cylinder group as to be located in a position 
higher than the other two individual air intake 
passages. 

25. An intake piping structure for a multi~cylinder 
engine as claimed in claim 24, wherein the other two 
individual air intake passages are so disposed as to be 
equally high with each other. 

26. An intake piping structure for a multi-cylinder 
engine as claimed in claim 24, wherein: 

each of the individual air intake passages is so dis 
posed in the merging section between each of the 
individual air intake passages and the ?rst merged 
air intake passage for the ?rst cylinder group as to 
allow its axis to exist in a substantially identical 
radius about an axis of the ?rst merged air intake 
passage and in a substantially equally spaced rela 
tionship and at a substantially equal angle around 
the axis of the ?rst merged air intake passage; and 

each of the individual air intake passages is so dis 
posed in the merging section between each of the 
individual air intake passages and the second 
merged air intake passage for the second cylinder 
group as to allow its axis to exist in a substantially 
identical radius about an axis of the second merged 
air intake passage and in a substantially equally 
spaced relationship and at a substantially equal 
angle around the axis of the second merged air 
intake passage. 

27. An intake piping structure for a multi-cylinder 
engine as claimed in claim 1, wherein each of the indi 
vidual air intake passages and each of the merged air 
intake passages are so disposed as to lie in a nearly hori 
zontal direction over the cylinder head. 

28. An intake piping structure for a multi-cylinder 
engine as claimed in claim 1, wherein: 

the multi-cylinder engine is a V-type engine; and each 
of the individual air intake passages and each of the 
merged air intake passages, each located over the 
cylinder head, are so disposed as to lie nearly paral 
lel to a plane intersecting a virtual straight line 
intersecting the crank axis and passing through a 
middle position between a right-hand bank and a 
left-hand bank. 

' i i t . 


